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the fraction as a whole, is both real and positive. The Bouguer equation, therefore, when applied to complex radiation, always gives too small a value for the initial intensity.
Clearly, then, to determine to the highest degree of accuracy the intensity of the radiation reaching the outer atmosphere (that is, the amount per unit normal surface per unit time) it is necessary first to analyze it into the spectroscopic components and then either to determine the initial intensity of each or else to adopt some equivalent process. The direct method of measuring the energy in each small spectral range would be very tedious, and, besides, would involve a difficult instrumental standardization, hence the following method has been found more convenient :
1.  Analyze the insolation and obtain, with the bolometer, the relative distribution of energy through the spectrum for different solar altitudes but, as nearly as possible, constant sky conditions.
In each case the value of m, the air mass, as it is called, is practically proportional to the secant of the solar zenith distance except near the horizon. Hence when the solar altitudes at which the bolograms were taken are known, the ratios of the corresponding m's, being the ratio of the respective zenith distance secants, are also known.
2.  Measure with a pyrheliometer the rate at which solar energy, exclusive of sky radiation, is delivered per unit normal area during the same time that one of the bolograms is being obtained.
3.  Extrapolate, according to the Bouguer equation, each portion of the bolograms to zero atmosphere and thus obtain the initial bologram, or energy distribution through the solar spectrum outside the atmosphere.
4.  Measure the areas between the base line, corresponding to zero insolation, and the two bolograms, the extrapolated and the one corresponding to the pyrheliometric reading.
5.  From these areas A0 and A, respectively, and the observed solar intensity I,  compute J0, the intensity of solar radiation outside  the atmosphere, by the equation,
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The ratio of A o to A evidently varies with the transparency of the atmosphere, and so too does the radiation from the sky round about the sun. Hence, after their mutual relation has been determined, to obtain Jo it is only necessary to make a single measurement of I and of this radiation; a process that both increases the number of possible observations and avoids the errors incident to the continuous change of sky conditions.1
1 ABBOT, FOWLE, and ALDKICH, Ann. Astrophys. Obs. Smithsonian Institution, 4; 79, 1922.

